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STATEMENT OF WORK 
Work Assignment No. 0-53 

Title: Measurenlent of Gas Phase Pollutants from ldling Aircraft 

Work Assignment COR: 

John Kinsey 
U. S. Environmental Protection Agency 
National Risk Management Research Laboratory 
NRMRL-APPCD, MD E343-02 
Research TYiangle Park, NC 27711 
(919) 541-4121; Fax (919) 541-0359 
E-mail: kinseydohnaepa.gov  

I3ackb oLUid: 

The U. S. Environmental Protection Agency has entered into Cooperative 
Research and Development Agreement (CRADA) 596-09 with Aei -odyne 
Research, Inc. (AR1) to conduct a study of the gas phase toxic emissions from 
idling aircraft under the auspices of the Airport Cooperative Research Program 
(ACRP). Of particular interest in the study are the eniissions generated during 
low annbient temperatures typical of airports located in thc northern portion of the 
U. S. Therefore, the purpose of this Work Assignrnent (Ey'A) is to provide 
technical and testing support for research to be conducted under the CRADA with 
ARI, 

Scope of Work: 

The contractor shall provide the necessary staff a.nd equipment needed to conduct 
a field study of idling aircratt at a remote location such as Midway Airport in 
Chicago, IL. Sampling shall be conducted over a period not to exceed 7 days in 
duration (plus travel to and from the test site) using EPA's Diesel Emissions 
Aerosol Laboratory (DEAL). The speciftc measurements to be made and 
associated sampling locations are shown in Table 1. The contractor shall prepare 
all instruments and samplers for use in the feld campaign including all needed 
repair, maintenance, and ealibration. In addition, the contractor shall also provide 
any supplemetitary equipinent needed to provide the sample gas strearn at the 
proper temperature and pressure to the various samplers and analyzers. The 
sampling probes and heated lines from the engine exhaust to tlie DEAL will be 
provided by ARI as part of the CRADA. 



Table 1. Tentative Measurement Matrix 

Sampling Gxperimental Measurement Typeorsample Instrument(sl/Sampling Media 
Location Parsmeter Techni ue Collection 

Nondispersive infrared Continuous Califomia Analytical Mode1 300 

Carbon monoxide (low eoncentration 
Nondispersiveinfiartid Continuous HoribaModelAlA-210(high 

concentrat[on 
Carbon dioxide (CO2) Nondis ersive inFrared Continuous Horiba Model AIA-210 
Ox 	en (02 ' Ma 	eto- 	eumalic Continuous Horiba Model MPA-220 
Total hydrocarbons lleated flame ionization Continuous Iloriba Model F1A-236 

Engine exit Cl'HC) 

plane Trace aromaties and Laser ionization time-of- Resonance-enhanced multiphoton 
selected polycyclic flight mass spectrometry 

Continuous ionization (REMPI) mass 
arornatie h drocarbons° s e.ctrometer 
Speciated non-n erhane 

EPA Methods 7'0-15 & 
Time-integrated 

volatile ordanic C$-4  by gower SUMMA pulished canisters 
com oundslair toxics` condition 

'Iime-integrated 2,4 dinitrophenylhydrazinc (DNPH) 
Speciated carbonyls °  EPA Method TO-1 la by power impregnated silica gel.cartridges 

eondl[ion 

Carbon dioxide (COz) Nondispersire infrarcd {;ontinuous Horiba Model VA-3000 

Advected 
plume` 

Trace aromatics and Laser ionization tirne-of- Resonanee-enhanced multiphoton 
selected polycyclic 

ti'~'t rnass spectrometry 
Continuous ienization (REMPI) mass 

aromatic h drocarbons° s ectrameter 
- -- _ --- 

a  Opt7onal 
h  Including benzene, ethylbenzene, and naphthaiene. 
` Including 1,3 butadiene, benzene, ethylbenzene, and acrolein. Ten samples maxitrlum. 
° lncluding fonnaldehyde, acetaldehyde and glyoxal. Thirty QNPH cartridges maxiniuttt. 
` End-of=rumvay sampling to be conducted only if possible. 

Upon completion of the field sampling campaign, the contrractor shall conduct all 
needed analyses to convert the raw data to applicable fuel specific emission 
indices in terms of mass of pQllutantlunit mass of fuel burned, including all 
chernical species determined. The calculatiorts shall be conducted using a carbon 
balance of the gas phase pollutants rneasured. 'The contractor shall also provide 
the reduced data in the form of tables and graphs suitable for inclusion in the final 
study report to be prepared under WA 0-2. 

Finally, in addition to the above, the contrntor shall also provide any needed 
input to the preparation of the Quality Assurance Project Plan (QAPP) currently 
being preparcd under WA 0-2. This input may include suitable text and tables 
needed to cornplete pre-test preparations, implementation of the measurement 
protocol, and reduction of the experimental data. In addition, the contractor shall 
also support the WA-COR in development of a suitable on-site field activity 
safety plan as required by EPA policy. 

Quality Assurance: 

The contractor shall develop quality assurance documentation as required in 
Appendix I to this Statement of Work. Work involving environmental data shall 
not comrnence until the quality assurance documentation has received official 
approval from the EPA Quality Assurance Staff. QA Category Ill, Measurerraent 
Project. 
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ATTACH11fGIVT #f T£1 THE STATEMENT OF WsoRK (SQV) 

IYRMRL Quality Assurance (QA) Raqaireineqts 

In accortlaace with EPA Order 5360.1 A2, conformance to ANSUASQC E4 must be 
demonstrated by submitting the qu$lity documentation specified hr.raia. A.II qualfcy 
documentation shalI be submitted to the Govexnmeut for review, "The Goverrnnent will 
review and return tlte qttality documentation, .with aoiaments, and indicate approval or 
disappmval. If the qus.tity docwmentation is not approvod, it must be revised to address all 
cornments and sha1l be resabmiited to the Governmem for approval. Work involving 
enYisonrnental data col lcrtion, goneration, use, or reporting shall not comrnence until rluc 
C,overnment has approved the quality doeumentaEion. The quaiity doGunnentation shall be 
subrnitted to the Goverarrtent at least thirry (30) days prior to tite beginnittg ofany 
environrnentat data gatltering or generttion activity in order to allow sufficicnt timc for 
review and =visions to be complated. A#ter the Govemment has approved tb ►e quality 
documcnta.tion, the Contractor shall aL90 implentent it as vnritten and approved by flie 
Covernraent. Any EPA-fiznded pro3ectlprogranl may be subject to a QA audit_ 

~ TQ BE SUSMI;TTED PR1:,-AWARD: 
E 
! 
! ❑ 1VItMI2L's Qnality System Specdsca#ions: 

( t) a description of the organization's. Quaiity System (QS) and information regarding haw 
this QS is dcicumenmd, communicated and implemented; 

(2) an organiz.ational rhast showing the position ef the QA funct3on; 
(3) dClitteation of the atithority and responsibilities of the (2A fumction; 
(A-) the background and experienee ofthe QA persotrnel vvho wilI be assigned to the praject; 

and 
(5) the organixaiion's general approach for accomplishing the QA specifications in the SOW_ 

O Qaalitr M,anagemeut plan: pn;parod in accordance wittt R 2- EPA F equirements for 
Quality Managetnent Plsn5 (EPAI240IS-0 11002) March, ZDQl, 
bt[p llwww.epa. govlqualiivlqs-docslr2-f i nal,pdf 

TO BE SUBMITTED Pt)Si',AWr'1RU (msrk all tLat s►pply): 

L INRMRL's Quality System Specif.cat[ons: 
(1) a aes,cription of the organization's QuaGty System (QS) arid itiforrnation regarding how 
this QS is docr,mented, cornmunicated and implemenRcd; 
(2) an organizatioti8l chart showing tho position of t#ic QA funCtion; 4711414& A-2 
(3) delineation of ihe airthority and responsibilities of tlre QA function; 
(4) the backgrcxurd and experiertce of the QA persotmel who wi31 be assigned to the project; 
and 
(5) the orgunixation's general appmarh for accomplishing ihe QA spoczficatiws in the SOW 

Amwhment #1 to SOW for Measurernent Project 	 (Page 1 o£4) 



❑ Quality Management P]an: prepared in acoordance rvith lt 2- EPA Requirements for 
Quality Managemeat P3ans (EP.4P240/S-011002) Tviarah, 2001, 
httaJ/www,epa.govJ~c ualit~srdocs/r2-tmal.pdf 

0 Category I or II Quality A9snrance Project Plaa, (QAPp): perepered in accardance with R 
5- EPA Requirments for QA 1'rnject Plam (EPA/240/B-01/003) Niaml, 2DOI 
hqp://www.cm.goy/onlib`A/s-docs/̀-T5-Epal 

X Category YII or IV QAPP: prepared in accordance with applicable sec#ions of the following 
N1tMRL QAPP Requiremem List(s) which is{aze} included in ihis attaclmenl= 

X QAPP Reyuireroents for Measntmmeat Projeets 

Q QAPP Requirements fnr Secondary Data Projects 

L7 QAPP Requirements for Research iVlodel Deveiopment and/or Application Projects 

❑ QAPP Requirements for Soltware Devetopmraet Proyects 

0 QAPP Requiremcnts for Method Development Projecls 

0 QAPP Requirements tor Design, Oonstrnction, aHdlor Operatfon of Euvironmental 
Techntology Projects 

ADDITiQNAL QA RESOi3RCES: 

EPA's QuaIity 5ystem Website: http:liwwvy.epa.govfquality/ 
EPA's Reqnirements and GuiREanee Documments: 
http:/Iwww.eua.Qoviaualit!v/aa dnce.hfrn] 

NRMEtL QAPP REQUIREMENTS FOR MEASUREMENT PROJECTS 

GE1titERAL ItEQUIREMENTS: 

Include cover page, distribution iist, appmvals, and page numbeTs. 

D. COVER PAGE 

Include the Division/Sraracb, projeet title, revision numbei, EPAtechnzeal lead., QA 
category, organization respansible for QAPP prep•aration, and date. 

1. PROJECT DESfRIPTIQN AND OBJEC'TIVES 

1_ 1 Descrxbe th.e process aadlar environrneutal $ystern to be evaluated. 
12 State f.he purpose of the project and list specific project olrjecsave(s). 

Atmchmerit 41 to SO'OV for MeasureEnent project 	 (Pags 2 o£4) 



2. ORCANZ2ATION AND RESPONST.I3ILETIFS 

2.1 Ideutify all project personnai, ineluding QA, and related responsibilities for each 
pe:rticipazing organixation, as well as their relationship t.o other project participants. 

2.2lncludo a prcqeci schedule thai irncludes lcey milestaam 

3. SCIENI'iFfC APPROACH 

3.1 Describe the sarupling ani3lor experi.mental desigu that wi]i be Used to genexaxe the 
data needed to evaluate fhe pro}ective oblectiye(s). A description of the design 
should include the types and numbers of sainples (includi.ng  QC and reserv$ 
samples), the design ofthe sampling network, sample locations and frequencies, aurl 
the rationale for tbe design. 

3.21dentify the process measurements (e.g., flow rate, temperature) and specific target 
analyt,e(s) for each sample typa. 

3_3 I}escribe the generai approaclt and the test conditions for each experirnental phase. 

4. SAMIPLIlITG PRUCEDUCtES 

4.1 Describe any known sit~spec'>fic factors that may a$'ect sampling procedures as well 
as aIl site preparaii,on (e.g., saEmpbng device instaIlation, sampIing port modifications, 
achievement af steady-state) neetted prior to sampling. 

4.2 Describe or reference each sampling procerinra C'including a list of equipment needed 
and the calibration of this equipmen# as appropriate) to be used. Include proced ►rres 
for homogecuzirig, rompositi.ng a  or splitting of samples, as applicable. 

43 Provide a list of samplc casttainers, sample quant3ties to tre collecCed, and tlie sample 
I 	aznount required fnr escYs aualysis, inclnding QC sample aaalysis. 

4.4 5pecify sample prescrvation requirements (e.g., refrigeration, aaidififiation, ete.) and 
ho[ding times. 

4.5 Desciw'be tb.e mett3od for uuiqnely numbering eaelz sample. 
} 	4.b 17escribe procedures for}3aclring aad shfgpfng sanaples, including procedures to avoid 

cross-coatamination, aad provisions for maintaining, c.hain-of-casrody (e g., custAdy 
~ 	seals and rer.ords), as applicable. 

5 MEASUREMEh"I' PROCIKDURES 

5.1 Describe in detail or z+efereice easl2 process meastzement or analytical method to be 
used. If applicabie, identify modifications to EPA appmved or similarly vafidated 
methods. 

521f not provided. iux Ssction 5.1 or the referenced rnethod, include specific calibrglinn 
proccdures, ireeluding lineariiy cIxlcs arnd iztitial and cantuning ealibratyou checks. 

Aitachrneat #1 to SOW far AAeasumntnf Project 	 (Page 3 o€4) 



G QUALITY MgTRICS (QAIQC CHECKS) 

6.1 For each process measurement and -analyticai =tlwd, idexrtify the reqnired QC 
cheeks (e.g., blazlcs, cozxicol samEpies, duplicates, matrix spikes, surrogate.$), the 
frequencies for performing these claecks, assnciated acceptance criteria, and 
correcuve actions to be perfoainecl i#' accepiance criteria are not met_ 

6.2 Arry additional project specific. QA objscxives (e g., completeness, mass balance) 
shali bc pm=ted, inclnding acceptance cnteria. 

7 DATA ANALYSIS,INI`ERPRI1rTATTTUN, AND MANAGEIVIEIY'T 

7.1 Identify the data reparting requirernents, including dara redaction procedures specific 
to the lxoject and applicable calculations and equations. 

7.2 Desexibe data validatioo procedures used to ensure the repariing of aecurate projecE 
data. 

7.3 Describe how tbe data u+ill be summarizead or analyz,ed (e.g., 4ualitative analysis, 
desc.riptive or inferential satistics) to meet the project objective(s). 

73.1 If de5criptive statistics are Esrapased, state whai tables, plots, andlor statistics (e.g., 
mean, median, stxndard error, minimtnn and maximem values) will be used to 
sltu7marize t3se datx. 

7.3 2 If an inferential meihod is proposed, indicate wheiher the rncthod wnll be a 
hypothesis test, confidence interval, or conTtdence iienit a.nd deseribe how the 
rnethod wiiI be pesformed. 

7.4 Describe data storage requiremcnxs forboth hard copy and electronic dala. 

S REYDR'1'ING 

8.1 List aad describe the deliverables expectedfrom each project paiticipant responsible 
for field andfor aralytical activities_ 

$2 Specify the expected final pmduct(s) that will be prepared for the project (e.g., 
jotunal article, final report). 

4_ REFIN:REIrTCES 

Provide references either in the body of the Lext as footaotes or ir ► a separate sectiirn. 
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